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COVID-19 highlights the need to optimize critical care
resource use: The role of a respiratory-led multidisciplinary team

Coronavirus disease 2019 (COVID-19) has led to an
unprecedented strain on global healthcare systems and has
particularly highlighted the scarcity of critical care beds in
intensive care. Whilst various strategies have been employed
to optimize critical care resource use, including ad hoc
approaches to expand bed capacity, the focus has been on
improving triage processes and selecting the right patients at
the right time, with various multiprinciple allocation frame-
works being proposed.1 However, delays in discharge are
also of key importance as they result in high occupancy
rates, which reduce service efficiency and responsiveness,
increase costs for commissioners and result in critical care
capacity being unavailable to other patients. In 2001, the
Department of Health (UK) created definitions of different
critical care levels that were independent of a patient’s clini-
cal needs (Table 1).2 Therefore, the number/proportion of
level 1 bed days spent in critical care has been highlighted as
an appropriate quality indicator of the care process by the
National Health Service (NHS) Modernisation Agency and
NHS England. Finding approaches to decrease the number
of level 1 bed days could be essential in increasing intensive
care unit (ICU) bed availability during the ongoing
COVID-19 pandemic, as well as for future outbreaks and
health systems generally.

The Intensive Care National Audit and Research Centre
(ICNARC) data has shown that over 60% of discharges
from level 3 to level 1 areas were delayed by ≥4 h.3 As a
result, the standard of discharge from adult critical care
areas to wards became that discharges should be made
within 4 h of decision and within daylight hours. In
response, we developed a functioning respiratory-led
weekly multidisciplinary team meeting (RMDT) in April
2014 with an aim to improve critical care resource use.
Through retrospective analysis of local ICNARC data, we
showed a significant reduction in the number of level 1 bed
days spent in critical care, due to a reduction in discharge
delay to general wards.4 However, as a result of large-scale
organizational changes within Birmingham Heartlands
Hospital management, the RMDT ceased in August 2017.
We therefore re-analysed our local ICNARC data as part of
a quality improvement initiative to see if cessation of the
RMDT resulted in an increase in level 1 bed days, and
compared two 2-year time periods before and after the
RMDT cessation, period 1 (1 August 2014 to 31 August
2016) and period 2 (1 August 2017 and 31 July 2019),
respectively. Delay in discharge was defined as critical care

patients with level 1 needs remaining in critical care for
more than 24 h and differences were analysed using a
single-tailed t-test; differences in numbers of delayed dis-
charges were analysed using a chi-square test. Using this
approach, we found an increase in the number of critical
care level 1 bed days after RMDT cessation from 45 to
75, period 1 to period 2 (p < 0.002) (total discharges
767 vs. 818). This corresponded with an increase in delayed
discharges from 33 to 96, period 1 to period 2 (p < 0.001).
This supports out previous demonstration of a reduction in
level 1 bed days with the establishment of an RMDT.4 Fur-
thermore, the same reduction was not contemporaneously
observed at the sister hospital site of similar size under the
same hospital management with identical policies without
an RMDT.5 This further strengthens the association
between RMDT and reduction in level 1 bed days.

Currently, there is little other work specifically looking
at factors governing the reduction of level 1 ICU bed days.
Potentially because level 1 bed days may be a uniquely
UK-based definition. Nevertheless, a reduction of level
1 bed days is equivalent to a reduction in discharge delay
from ICU. In the context of COVID-19 and global ICU
bed shortages, the need to reduce ICU discharge delay has
become a universal concern. The NYU Langone Medical
Center had a similar strategy to RMDT to increase capacity
during the beginning of COVID-19 pandemic.6 The hospi-
tal created a Discharge Command Centre to coordinate
pending discharges from wards and ICU to reduce avoid-
able delay. To respond to the more extreme pressures, this
took place using a twice-daily call with physicians, nurse
managers and social work. The hospital also expedited
ward-based discharges by providing supplemental oxygen
for home self-weaning in COVID-19 patients with an oxy-
gen requirement of <3 L/min. The team found that imple-
mentation of the Discharge Command Centre resulted in a
7.7% reduction in observed to expected length of stay.
Looking to the future, machine-based learning strategies
could also be promising to allow early recognition of
patients fit for discharge versus patients at greater risk of
readmission following discharge. A single-centre retrospec-
tive study has highlighted that the use of a Rothman Index
(RI) within an algorithm may be able to predict patients at
risk of deterioration post discharge from ICU to wards.7

The RI is derived from a patient’s electronic medical record
and includes 26 variables such as vital signs, nursing assess-
ments, laboratory tests and cardiac rhythms. Gotur et al.
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found that an RI score of higher than 50 had lower OR
(0.29) of adverse events post discharge.7 This represents a
fairly modest association between RI score and outcomes,
and thus is not reliable enough to predict ICU readmission.
However, when used in conjunction with clinical expertise,
optimized artificial intelligence-based scores could be a
helpful tool in prioritizing patients for discharge in the
future.

With COVID-19 highlighting the importance of optimal
critical care resource use, there is an opportunity for trans-
formative changes of ICUs in the post-COVID-19 era. We
see reducing delays in discharge as a key part of optimizing
ICU critical care bed resource availability and there is good
evidence to support that reducing delay in discharge reduces
patient length of stay and increases critical care bed avail-
ability. However, this reduction in discharge delay may be
associated with an increased likelihood of mortality and
ICU readmission in certain high-risk groups of patients.8

Clearly, there are challenges and competing factors associ-
ated with optimal management of ICU beds to reduce dis-
charge delay. In this context, we see the RMDT or an
equivalent approach as an important tool in reducing dis-
charge delay and facilitating flow across critical care units
and the wider hospital.
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T A B L E 1 The 2001 Department of Health (UK) definitions of critical
care levels2

Level 0 Normal ward-based care in an
acute hospital

Level 1 Patients at risk of deteriorating or
those relocated from a higher
level of care

Level 2 (also known as ‘high-
dependency units’)

Patients who may need more
detailed frequent observation or
intervention, including support
for single failing organ support

Level 3 (also known as ‘intensive
care units’ or ‘intensive
therapy units’)

Patients who require advanced
respiratory support alone with
or without multiorgan support
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